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Description 

Field of the Invention 

[0001] The present invention is related to a rolling 
bearing unit having a tone wheel to rotatably support a 
vehicle wheel with respect to a suspension apparatus 
while providing a rotating speed sensor to detect the ro- 
tating speed of the vehicle wheel, 

Description of the related art 

[0002] The rotating speed of the vehicle wheel, spe- 
cifically free wheel (front wheel of the FR vehicle and 
rear wheel of the FF vehicle) must be detected in order 
to control the antilock brake system ( ABS) or the traction 
control system (TCS). Accordingly, the rolling bearing 
unit must have a rotating speed sensor to detect the ro- 
tating speed of the vehicle wheel while rotatably sup- 
porting the vehicle wheel with respect to the suspension 
apparatus. 

[0003] For example, U.S. Patent No. 4,968,156, U.S. 
Patent No. 5,431,413 and JP First Publication KOKAI 
No. H6-65864 disclose an example of the conventional 
rolling bearing units having a rotating speed sensor. 
Figs. 1 and 2 show the rolling bearing unit having the 
rotating speed sensor of the U.S. Patent No. 4,968,156. 
[0004] A pair of stationary bearing rings or inner rings 
2a, 2b are connected by a coupling ring 1 and fitted over 
a stationary axle 3. The both inner rings 2a, 2b are 
clamped between the holder 4 and nut 5. Formed on the 
outer peripheral surface (first peripheral surface) of the 
inner rings 2a, 2b are inner ring raceways (first race- 
ways) 6. 

[0005] Formed on the inner peripheral surface (sec- 
ond peripheral surface) of the rotatable outer bearing 
ring or hub 7 are outer raceways (second raceways) 8 
in double rows. Disposed between the outer raceways 
8 and inner raceways 6 are a plurality of balls 9 to rotat- 
ably support the hub 7 around the axle 3. A vehicle 
wheel 10 is fixed to a flange 11 on the outer peripheral 
surface of the hub 7. 

[0006] There is an opening portion on the axially inner 
end of the hub 7, where a seal ring 1 2 comprising a core 
metal 13 is provided. The core ring 13 is fitted into the 
opening portion of the hub 7. 

[0007] The term "axially inner - means in this specifi- 
cation the inner side in the width direction in the condi- 
tion assembled in the vehicle (right side e.g.in Fig. 1) 
while the term "axially outer" means the outer side in the 
width direction in the vehicle. 

[0008] A cylindrical portion 18 is formed in the outer 
peripheral rim portion of the core metal 1 3 and fitted into 
the opening portion of the hub 7 in the interference re- 
lationship. Supported by the core metal 13 is a tone 
wheel 1 4 comprising a permanent magnet or permanent 
magnets and formed in an annular shape with alterna- 
tive arrangement of South and North poles in a circum- 


2 

ferential direction. 

[0009] The axially inner one 2b of the inner rings 2a, 
2b has its axialty inner end fitted into a support ring 15 
formed from a metal plate through a deep-drawing step. 

s The seal ring 12 has a seal member 16 the tip end of 
which is provided in a sliding contact relationship with 
the inner peripheral surface and the axially outer surface 
of the support ring 1 5, so that dust and rain water are 
prevented from entering the space where the balls 9 are 

to provided. 

[001 0] A sensor 1 7 is fixedly supported by part of the 
support ring 15, so that the detecting part of the sensor 
1 7 is faced to the axially inner surface of the tone wheel 
14. 

is [0011] With the rolling bearing unit having a rotating 
speed sensor as mentioned above, the vehicle wheel 
fixed to the hub 7 is rotatably supported with reference 
to the axle 3 onto which the inner rings 2a, 2b are sup- 
ported in a fitting relationship. When the hub 7 is rotated 
together with the vehicle wheel, the output of the sensor, 
which is faced to the axially inner side surface of the 
tone wheel 14 fixed to the hub 7, is changed. The fre- 
quency at which the output of the sensor 17 is changed 
is proportional to the rotating speed of the vehicle wheel. 
Accordingly, by inputting the output signal of the sensor 
1 7 to a control device (not shown), the rotating speed of 
the vehicle wheel is obtained to properly control the ABS 
and TCS. 

[0012] Other than U.S. Patent No. 4,968,156, U.S. 
Patent No. 4,948,277 and FR Patent Publication No. 
2,642,483 etc. disclose a similar rolling bearing unit hav- 
ing a rotating speed sensor. 

[0013] In the construction, however, the width W 14 in 
a radial direction of the tone wheel 14 can not be suffi- 
ciently large in size, and it can be difficult to securely 
and sufficiently obtain the density of magnetic flux in the 
section of the sensor 17. 

[0014] Specifically, in the case of the conventional 
structure as shown in Figs. 1 and 2, the tone wheel 14 
is located between the inner peripheral surface at the 
axially inner end of the hub 7 and the outer peripheral 
surface at the axially inner end of the inner ring 2b. Ac- 
cordingly, the width W 14 is substantially smaller in size 
than the width W 19 of the opening portion 19 between 
the inner peripheral surface of the hub 7 and the outer 
peripheral surface of the inner ring 2b at the axially inner 
end (W 14 « W 19 ), to avoid the interference between the 
tone wheel 14, core metal 13 and support ring 15. 
[0015] It is hard to obtain a sufficiently large amount 
of magnetic force in the tone wheel 14 if the width W 14 
of the tone wheel 14 made from permanent magnet is 
smaller. Consequently, the density of magnetic flux in 
the section of the sensor 17 is lowered, which in turn 
towers the detection signal outputted from the sensor 
17 as the vehicle wheel rotates and makes it difficult to 
keep the precision in speed detection of the vehicle 
wheel. 

[0016] Fig. 3 shows a construction disclosed in U.S. 


EP 0 753 679 B1 


25 


30 


35 


40 


45 


SO 


2 


3 

Patent Appln. No. 5,431,413. 
[0017] The outer peripheral surface of the axle 3 ro- 
tating with the vehicle wheel is fitted into a first seal ring 
102 comprising a first core metal 103 and a first elastic 
member 104 of magnetic rubber. 
[0018] The first elastic member 104 is provided with 
South and North poles alternately arranged in a circum- 
ferential direction on its side surface. 
[0019] A stationary outer ring 7 is supported by a sus- 
pension apparatus and has its inner peripheral surface 
at the axialiy inner end fitted onto a second seal ring 1 05 
comprising a second core metal 106. Seal lips 108 are 
formed on the second resilient member 107 of the sec- 
ond seal ring 105 and provided in a sliding contact rela- 
tionship with the outer peripheral surface and axialiy out- 
er side surface (left side surface in Fig. 3) of the first 
core metal 103. 

[0020] The rolling bearing unit having the first and 
second seal rings 102, 105 rotatably supports the vehi- 
cle wheel with reference to the suspension apparatus, 
and combined with a sensor (not shown) to detect the 
rotating speed of the vehicle wheel. The signal of rotat- 
ing speed is thus obtained and utilized to control the 
ABS and TCS. A pair of seal lips 108 are provided to 
prevent foreign materials such as rain water from enter- 
ing the rolling bearing unit. 

[0021] In the conventional construction of Fig. 3, the 
freedom of design of the seal ring is small due to the fact 
that the first elastic member 1 04 of the first seal ring 1 02 
is used for a multi-pole magnet, so that while the first 
seal ring 102 works as a tone wheel. 
[0022] Specifically, in order to securely detect the ro- 
tating speed, a certain amount of space for accommo- 
dating the first seal ring 1 02 having the first elastic mem- 
ber 104 must be secured to keep the magnetic force of 
the first elastic member 4. Accordingly, it is difficult to 
make compact the rolling bearing unit with the tone 
wheel and with the seal ring. In addition, the shape of 
the first and second seal rings 102, 105 must be 
changed between the case where the shaft 3 rotates 
and the case where the outer ring 7 rotates, so that it is 
difficult to use the common seal ring. 
[0023] In addition, the production cost of the seal rings 
102, 105 are high because the sealing performance of 
the seal rings 102, 105 must be secured in order to pre- 
vent the foreign materials from entering the rolling bear- 
ing unit. 

Summary of the Invention 

[0024] An object of the present invention is to provide 
a rolling bearing unit having a tone wheel by which the 
problems as mentioned above are overcome. 
[0025] An object of the present invention is to provide 
a rolling bearing unit having a tone wheel and a seal 
device which has an elastic seal member and a core 
member to reinforce the elastic seal member to seal the 
space where the rolling members are provided, the tone 


4 

wheel comprising an annular multi-pole magnet with 
South and North poles alternately arranged in a circum- 
ferential direction and supported either by the generally 
annular seal ring or by an outer ring outside the annular 
s seal ring. 

[0026] The rolling bearing unit having a tone wheel in 
one feature of the present invention does basically com- 
prise a stationary bearing ring having a first peripheral 
surface on which a first raceway is formed, a rotatable 

10 bearing ring having a second peripheral surface on 
which a second raceway is formed, a plurality of rolling 
members provided between the first and second race- 
ways, a seal device comprising a seal ring in a generally 
annular shape having an elastic seal member and a core 

is metal to reinforce the elastic seal member to cover the 
opening at one end of the space between the first and 
second peripheral surfaces, and a tone wheel compris- 
ing an annular multi-pole magnet with South and North 
poles alternately arranged in a circumferential direction 

20 and supported by the generally annular seal ring. 
[0027] In addition, part of the generally annular seal 
ring is projected out of the space from the opening of 
the axialiy inner end of the space between the first and 
second peripheral surfaces. 

25 [0028] The tone wheel is supported on the axialiy out- 
er side surface of this part of the generally annular seal 
ring. 

[0029] The outer diameter of the tone wheel is larger 
in size than the inner diameter of the opening portion at 

30 the axialiy inner, end of the outer bearing ring which is 
the radially outer one of the stationary and rotatable 
bearing rings, and the inner diameter of the tone wheel 
is smaller in size than the inner diameter of the opening 
portion at the axialiy inner end of the outer bearing ring. 

35 [0030] The rolling bearing unit having a tone wheel of 
the present invention rotatably supports a vehicle wheel 
and detects the rotating speed of the vehicle wheel fixed 
to the rotatable bearing ring through combination with 
the sensor. This, supporting and detecting manner is 

40 substationally the same as the conventional rolling bear- 
ing units having a tone wheel. 

[0031] Particularly, in the present invention, the width 
of the tone wheel in a radial direction can be sufficiently 
large to increase the density of magnetic flux in the sen- 

*s sor section and to increase the output of the sensor. 
[0032] In another feature of the present invention, the 
rolling bearing unit comprises a rotatable outer ring hav- 
ing an inner peripheral surface on which an outer ring 
raceway is formed, a stationary inner ring having an out- 

so er peripheral surface on which an inner ring raceway is 
formed, a plurality of rolling members provided between 
the outer and inner ring raceways, a seal ring provided 
between the outer peripheral surface at one end of the 
inner ring and the inner peripheral surface at one end of 

55 the outer ring to seal between the peripheral surfaces, 
and a tone wheel provided at one end of the outer ring 
in a concentric relation with the outer ring to have S- 
poles and N-poles arranged alternately in a circumfer- 
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ential direction. 
[0033] The tone wheel is supported at a portion of the 
outer ring outside the seal ring and fixed to the portion, 
independent from the seat ring. The tone wheel has an 
inner peripheral edge close to the end portion of the in- 
ner ring to form a labyrinth seal. 

Brief Description of the Drawings 

[0034] Fig. 1 is a cross sectional view of one half of a 
prior art bearing section. 

[0035] Fig. 2 is an enlarged view of the section II of 
Fig. 1. 

[0036] Fig. 3 is a cross sectional view of a convention- 
al seal ring structure. 

[0037] Fig. 4 is a cross sectional view showing one 
embodiment of the present invention. 
[0038] Fig. 5 is a cross sectional view showing anoth- 
er embodiment of the present invention. 
[0039] Fig. 6 is a cross sectional view showing one 
example of the conventional constructions. 
[0040] Fig. 7 is an enlarged view of the section VII of 
Fig. 6. 

[0041] Fig. 8(A) is a cross sectional view showing an- 
other example of the seal ring. 
[0042] Fig. 8(B) is a cross sectional view showing an- 
other example of the seal ring. 
[0043] Fig. 8(C) is a cross sectional view showing an- 
other example of the seal ring. 

Detailed Description of the Preferred Embodiments 

[0044] Fig. 4 shows a f i rst embodiment of the present 
invention. Stationary bearing ring inner rings 2a, 2b are 
formed with first raceway or inner ring raceways 6 on 
their outer peripheral surface or first peripheral surface, 
respectively. 

[0045] A stationary axle 3 (Fig. 1 ) is fitted into the inner 
rings 2a, 2b. 

[0046] Disposed around the inner rings 2a, 2b is a hub 
7 which is a rotatable bearing ring outer ring in a con- 
centric relationship with the inner rings 2a, 2b. Second 
raceways or outer ring raceways 8 in double row are 
formed on the second peripheral surface or inner pe- 
ripheral surface of the hub 7. 

[0047] A plurality of rolling members or balls 9 are pro- 
vided between the outer ring raceways 8 and the inner 
ring raceways 6 so as to rotatably support the hub 7 
around the inner rings 2a, 2b. 
[0048] Tapered rollers can be used instead of the balls 
9 as the rolling members in the rolling bearing unit for 
use in heavy vehicles throughout the embodiments in 
the application. 

[0049] The balls 9 between the outer and inner ring 
raceways in each row are rotatably held by a retainer or 
cage 20, respectively. 

[0050] An annular groove 21 is formed on the outer 
peripheral surface of the inner rings 2a, 2b while an an- 
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nular projection 22 is formed on the inner peripheral sur- 
face of the retainer or cage 20. 
[0051] The grooves 21 are engaged with the projec- 
tions 22, so that the inner rings 2 are prevented from 
s being separated before installation onto the axle 3, even 
if the coupling ring 1 (Fig. 1 ) in the prior art construction 
is omitted. 

[0052] Fitted onto the axially inner end of the hub 7 is 
a seal ring 12a having a core metal 13a, so that the 
space 27 between the inner peripheral surface of the 
hub 7 and the outer peripheral surface of the inner rings 
2a, 2b is closed at the axially inner opening portion. 
[0053] The core metal 1 3a is formed in a generally an- 
nular shape and has a substantially J-shape in cross 
section. 

[0054] The radially outer rim of the core metal 1 3a is 
bent axially outwards at right angles (leftward in Fig. 4) 
to form a cylindrical portion 1 8a which is fitted and fixed 
to the axially inner end of the hub 7. 
[0055] The radially inner rim of the core metal 1 3a is 
slightly bent axially outwards to form a bent rim portion 
24 the inner peripheral edge of which an elastic seal 
member 16 is fixed to, for example by fusion bonding. 
[0056] The seal member 1 6 has a yoke-shaped inner 
peripheral edge portion where a pair of seal lips 25a, 
25b are formed. 

[0057] The seal lips 25a, 25b have their inner periph- 
eral edge disposed in a sliding contact with the outer 
peripheral surface at the axially inner end of the inner 
ring 2b so as to sealingly close the opening portion of 
the rolling bearing unit on the axially inner end side. 
[0058] The seal lip 25a closer to the opening has its 
outer peripheral surface retained by the support ring 26 
so as to sufficiently obtain the sealing performance be- 
tween the inner peripheral edge of the seal lip 25a and 
the outer peripheral surface of the inner ring 2b. 
[0059] At the axially outer end of the hub 7, the seal 
ring 1 2b having a core metal 1 3b is fitted into the hub 7 
so as to close the axially outer opening of the space 27. 
[0060] An annular tone wheel 14a is supported and 
fixed, e.g. by adhesive, on the axially inner side of the 
core metal 1 3a. 

[0061] The tone wheel 14a is comprised of a multi- 
pole permanent magnet arranged in an annular shape. 
Specifically, S-poles and N-poles are alternately ar- 
ranged in a circumferential direction with a uniform 
space therebetween. 

[0062] The outer diameter D 14a of the tone wheel 14a 
is larger than the inner diameter R7 of the opening por- 
tion of the hub 7 at its axially inner end (D 14a > R 7 ). 
[0063] The inner diameter R 14a of the tone wheel 14a 
is smaller than the inner diameter R 7 of the hub 7 (R 14a 
<R7). 

[0064] The rolling bearing unit having a tone wheel 
constructed as mentioned above in the present inven- 
tion is used to rotatably support a vehicle wheel around 
the stationary axle 3 and to detect the rotating speed of 
the vehicle wheel fixed to the hub 7 in the same manner 
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as the prior art rolling bearing unit shown in Figs. 1 and 2. 
[0065] In particular, the width W 14a in a diameter di- 
rection of the tone wheel 1 4a can be sufficiently large in 
the rolling bearing unit of the present invention, regard- 
less of the width W 27 of the opening portion at the axiatly s 
inner end of the space 27. 

[0066] Accordingly, the magnetism strength of the 
tone wheel 14a made from the permanent magnet can 
be made larger to increase the density of the magnetic 
flux from the tone wheel 14a into the portion of the sen- 
sor 17, thereby increasing the output of the sensor 17. 
[0067] Fig. 5 shows a second embodiment of the 
present invention, where the inner rings 2a, 2b are the 
rotatable bearing ring while the outer ring 7 is the sta- 
tionary outer bearing ring. 

[0066] The outer ring 7 is securely held inside the 
bearing box (not shown). 

[0069] The space 27 is provided between the inner 
peripheral surface of the outer ring 7 and the outer pe- 
ripheral surfaces of the inner rings 2a, 2b and the axialty 
inner opening is closed by the seal device comprising 
an annular seal ring 12c and annular support ring 15a, 
referred to as combination seal. 
[0070] The seal ring 1 2c has a seal member 1 6 having 
seal lips 25a the tip end of which is slidingly engaged 
with the support ring 1 5a. 

[0071] The tone wheel 1 4a is supported by and fixed 
to, e.g. through adhesive, the axially inner side surface 
of the annular portion 29 of the support ring 15a. 
[0072] Accordingly, the width W 14a in a diameter di- 
rection of the tone wheel 14a can be sufficiently larger 
to increase the output of the sensor 17 (Figs. 1 and 2). 
[0073] In the embodiment shown in Fig. 5, the core 
metal 1 3c of the seal ring 12c is fitted into the outer ring 
7, and the support ring 15a is fitted onto the inner ring 
2b, where the tip edge 30 of the core metal 1 3c and the 
tip end 31 of the support ring 15a are positioned on the 
same plane. 

[0074] When the core metal 1 3c is fitted to the outer 
ring 7 and the support ring 15a to the inner ring 2, the 
tip face of the pressing jig is abutted to the tip edges 30, 
31 to simultaneously press the core metal 13c and sup- 
port ring 15a. 

[0075] Consequently, the position relationship be- 
tween the core metal 13c and the support ring 15a can 
be precisely controlled as required. 
[0076] The small gap 32 between the tip edge 30 of 
the core metal 1 3c and the tip edge 31 of the support 
ring 1 5a works as a labyrinth seal to prevent foreign ma- 
terials such as dirty water from entering the portion 
where the seal lips 25a, 25b are slidingly provided. 
[0077] In addition, since the tip edge 30 of the core 
metal 13c and the tip edge 31 of the support ring 15a 
are positioned on the same plane while the tone wheel 
1 4a is covered by the cylindrical surface of the core met- 
al 1 3c, the tone wheel 14a is prevented from being er- 
roneously bumped by another article upon installation 
and transportation. 


[0078] Therefore, the damage of the tone wheel 14a 
and/or displacement of installation position can be hard- 
ly caused. 

[0079] The rolling bearing unit having a tone wheel in 
the present embodiments can provide a larger sensor 
output to increase the reliability in the detection of the 
rotating speed of the vehicle wheel. 
[0080] Figs. 6 and 7 show another embodiment of the 
present invention. 

[0081] The outer ring 7 is rotatable and has an inner 
peripheral surface on which rotatable outer ring race- 
ways 8 are formed in rows. 

[0082] The outer ring 7 has an outer peripheral sur- 
face portion at the axially outer end (left end in Fig. 6) 
from which flange 11 extends to mount a vehicle wheel 
around the outer ring 7. 

[0063] Disposed on the inside of the outer ring 7 in a 
concentric relationship with the outer ring 7 are inner 
rings 2a, 2b which have an outer peripheral surface on 
which an inner ring raceway 6 is formed. 
[0084] The inner rings 2a, 2b are stationary and se- 
curely fixed to the axle (not shown) supported by the 
suspension apparatus during use. 
[0085] Disposed between the outer ring raceways 6 
and the inner ring raceways 6 are a plurality of rolling 
members 9, respectively, to rotatabiy support the outer 
ring 7 around the inner rings 2a, 2b. 
[0086] The inner ring 2b located on the width wise in- 
side (right side in Fig. 6) of a vehicle when installed in 
the vehicle, has one end formed with a shoulder portion 
115 having ah outer peripheral surface. 
[0087] Disposed between the outer peripheral sur- 
face of the shoulder portion 1 1 5 and the inner peripheral 
surface at the axially inner end of the outer ring 7 (right 
end in Figs. 6 and 7) is a composite seal ring 1 1 6 to seal 
between the both peripheral surfaces. 
[0088] Instead of the seal ring 116 as shown in Figs. 
6 and 7, various seal rings 124a to 124c as shown in 
Figs. 8(A) to 8(C). 

[0089] Securely fitted into the end of the outer ring 7 
(right end in Figs. 6 and 7) is a tone wheel 117 which 
comprises a generally annular support ring 118 made 
from a metal plate through a bending process to have a 
L shape in cross section, and a main portion 119 made 
from a permanent magnet to alternately have S -poles 
and N-poles in a circumferential direction. 
[0090] The support ring 118 comprises a cylindrical 
portion 120 and a circular ring portion 121 . The cylindri- 
cal portion 120 is securely fitted onto the outer periph- 
eral portion at the axially inner end of the outer ring 7. 
[0091] The main portion 119 of the tone wheel 117 is 
fixed through adhesive etc. to the circular ring portion 
1 21 on the opposite side face with reference to the com- 
posite seal ring 1 16 (on the right side face of the circular 
ring portion 121 in Figs. 6 and 7). 
[0092] The inner diameter of the circular ring portion 
1 21 is slightly larger than the outer diameter of the shoul- 
der portion 115 of the inner ring 2b. 
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[0093] The radial gap 122 between the inner periph- 
eral edge of the circular ring 121 and the outer peripheral 
surface of the shoulder portion 115 has a limited width 

w 122 . 

[0094] Since the circular ring portion 121 is located 
close to the composite seal ring 116, the width W 123 of 
the axial gap between the circular ring portion 121 and 
the composite seal ring 116 is also small. Specifically, 
the width W 12 2 of the radial gap 1 22 and the width W 12 a 
of the axial gap 1 23 are controlled in the range of 0.3 to 
1.0 mm. 

[0095] It will be noted that a labyrinth seal is formed 
in the radial and axial gaps 1 22, 1 23 defined by the inner 
peripheral edge and the axially outer side surface (left 
side surface in Figs. 6 and 7) of the tone wheel 117, the 
outer peripheral surface at the axially inner end (right 
end in Figs. 6 and 7) of the inner ring 2b and the com- 
posite seal ring 116 positioned close to each other. 
[0096] The rolling bearing unit having a tone wheel in 
the present invention as mentioned above is used to 
have the inner rings fitted and fixed to an axle (not 
shown) supported by a suspension apparatus, while the 
free wheel of the vehicle is supported and fixed to a 
flange formed in the outer peripheral surface of the outer 
ring. Moreover, a stationary member such as the sus- 
pension apparatus or one part of axle etc., is provided 
to support a sensor (not shown) in condition of being 
opposed to a side face (right side in Fig. 6 and 7) of an 
annular member of the tone wheel. When the free wheel 
rotates, the sensor detects the alternately passing of the 
S-poles and N -poles, and the rotating speed of the outer 
ring rotated with the free wheel is detected. 
[0097] Especially, in case of the rolling bearing unit 
having a tone wheel of the present invention, the free- 
dom of planning the seal ring is large, because the tone 
wheel is independently provided to the composite seal 
ring or seal ring such as seal rings 124a to 124c etc. 
And, such as miniaturizing of the seal ring, miniaturizing 
of the rolling bearing unit having a tone wheel is possi- 
ble. Moreover, a common seal ring can be used in the 
bearing unit in which the inner ring rotates and in the 
bearing unit in which the outer ring rotates and in the 
bearing unit in which the outer ring rotates. Moreover, 
because the tone wheel 117 forms a labyrinth seal out- 
side the seal ring, the load of the seal ring is decreased 
due to the fact of preventing foreign substance from en- 
tering the rolling bearing unit. Accordingly, an inexpen- 
sive seal ring, although lower seal performance, can be 
used. 

[0098] The rolling bearing unit having a tone wheel in 
the present invention is composed and operated as 
mentioned above. Accordingly, the effects® and ©are 
obtained as follows. 

G)The freedom of designing a seal ring is large, and 
miniaturizing of the rolling bearing unit having a tone 
wheel is possible. 

© A common seal ring is used in a bearing unit 


where the inner ring rotates and a bearing unit 
where the outer ring rotates. Moreover, the cost of 
the seal ring is decreased because the load of the 
seal ring is decreased due to the fact of preventing 
s foreign substance from entering the rolling bearing 
unit. 
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1. A rolling bearing unit comprising: 

a stationary bearing ring (2a, 2b) having a first 
peripheral surface on which a first raceway (6) 

15 is formed, 

a rotatable bearing ring (7) having a second pe- 
ripheral surface on which a second raceway (8) 
is formed to provide a space (27) with an open- 
ing between the first and second peripheral sur- 

20 faces, 

a plurality of rolling members (9) provided be- 
tween the first and second raceways (6, 6), 
a seal device comprising a generally annular 
seal ring 12a; 12c having an elastic seal mem- 

25 ber (1 6) and a core metal (1 3a; 1 3c) to reinforce 

the seal member (16), thereby closing the 
opening of the space (27) between the first and 
second peripheral surfaces, and 
an annular tone wheel (14a) provided on one 

30 axial side of the seal device and having South 

and North poles alternately arranged in a cir- 
cumferential direction, 

the seal device having an annular part located 
outside of the opening of the space (27) to s up- 
35 port the tone wheel (1 4a), 

the tone wheel (14a) having an outer diameter 
(D 14a ) which is larger than the inner diameter 
(R 7 ) at the opening of the radially outer one of 
the stationary and rotatable bearing rings (7), 
40 and an inner diameter (R 14a ) which is smaller 

than the inner diameter (Rj) at the opening of 
the radially outer one of the stationary and ro- 
tatable bearing rings (7). 

45 2. A rolling bearing unit comprising a rotatable outer 
ring (7) having an inner peripheral surface on which 
an outer ring raceway (8) is formed, 

a stationary inner ring (2a, 2b) having an outer 
50 peripheral surface on which an inner ring race- 

way (6) is formed, 

a plurality of rolling members (9) provided be- 
tween the outer (8) and inner (6) ring raceways, 
a seal ring ( 1 1 6) provided between the outer pe- 
55 ripheral surface at one end of the inner ring (2b) 

and the inner peripheral surface at one end of 
the outer ring (7) to seal the space between the 
inner and outer peripheral surfaces, and 
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a tone wheel (117) having North and South 
poles arranged alternately in a circumferential 
direction and provided at one end of the outer 
ring (7) in a concentric relationship with the out- 
er ring (7), 5 
the tone wheel (117) made independent from 
the seal ring (116) and securely supported by 
the outer ring outside the seal ring (116), and 
the tone wheel (117) having an inner peripheral 
edge located close to the inner ring (26) at one 10 
end thereof to form a labyrinth seal (122). 


portion (24) and having a magnetism property 
changing with a uniform pitch in a circumferential 
direction, and a seal lip (25a, 25b) mounted to the 
inner periphery of the core metal (13a) in a sliding 
contact with the inner ring (2b). 


Patentanspruche 

1. Walzlagereinheit, die folgende Komponenten auf- 
weist: 


3. A rolling bearing unit comprising a rotatable outer 
ring (7) having an inner peripheral surface on which 

an outer ring raceway (8) is formed and an opening is 
portion which is provided at one end thereof and has 
an inner diameter, 

a stationary inner ring (2b) having an outer pe- 
ripheral surface on which an inner ring raceway 20 
(6) is formed, 

a plurality of rolling members (9) provided be- 
tween the outer (8) and inner (6) ring raceways, 
a seal ring provided between the outer periph- 
eral surface at one end of the inner ring (2b) 25 
and the inner peripheral surface at the one end 
of the outer ring (7) to seal the space between 
the inner and outer peripheral surfaces, and 
a tone wheel (14a) having North and South 
poles arranged alternately in a circumferential so 
direction and provided at the one end of the out- 
er ring (7) in a concentric relationship with the 
outer ring (7), and 

the tone wheel (1 4a) securely supported by the 
outer ring (7), and formed in a disk shape so as 
to have a flat side face magnetized to provide 
the North and South poles, such that the flat 
side face has an outer diameter sized larger 
than the inner diameter of the opening portion 
at the one end of the outer ring (7), and an inner 40 
diameter sized smaller than the inner diameter 
of the opening portion of the outer ring (7). 

4. A rolling bearing unit comprising a rotatable outer 
ring (7) having an outer peripheral surface and an 46 
inner peripheral surface formed with a raceway (8), 

a stationary inner ring (2b) having an outer periph- 
eral surface formed with a raceway (6), a plurality 
of rolling members (9) provided between the race- 
way (8) of the outer ring (7) and the raceway (6) of so 
the inner ring (2b) so as to rotatably support the out- 
er (7) and inner (2b) rings, and an encoder unit com- 
prising a cylindrical portion (1 8a) fitted onto the out- 
er peripheral surface of the outer ring (7), a core 
metal (1 3a) having an inner periphery and a circular 55 
ring portion (24) with a side face located axial ly out- 
side of one end of the outer ring (7), an encoder 
(14a) mounted to the side face of the circular ring 


einen stationaren Lagerring (2a, 2b), der eine 
erste Umfangsflache hat, auf der eine erste 
Laufbahn (6) gebildet wird, 
einen drehbaren Lagerring (7), der eine zweite 
Umfangsflache hat, auf der eine zweite Lauf- 
bahn (8) gebildet wird, um zwischen der ersten 
und zweiten Umfangsflache einen Raum (27) 
mit einer Offnung zu bilden, 
eine Vielzahl von Walzkorpern (9), die zwi- 
schen der ersten und zweiten Laufbahn (6, 8) 
vorhanden sind, 

eine Dichtungsvorrichtung, die einen allgemein 
ringformigen Dichtungsring (12a; 12c) umfaBt, 
der ein elastisches Dichtungselement (16) und 
ein Kernmetall (13a; 13c) zum Verstarken des 
Dichtungselements (16) hat, um dadurch die 
Offnung des Raumes (27) zwischen der ersten 
und zweiten Umfangsflache zu schlieBen, und 
ein ringformiges Unterbrecherrad (14a), das 
auf einer Axialseite der Dichtungsvorrichtung 
vorhanden ist und Nord- und Sudpole hat, die 
abwechselnd in einer Umfangsrichtung ange- 
ordnet sind, 

wobei die Dichtungsvorrichtung ein ringformi- 
ges Teil hat, das sich auBerhalb der Offnung 
des Raumes (27) befindet, um das Unterbre- 
cherrad (14a) zu tragen, 
wobei das Unterbrecherrad (1 4a) einen AuBen- 
durchmesser (D 14a ), der groBer als der Innen- 
durchmesser (Ry) an der Offnung der in Radi- 
alrichtung auBeren der Komponenten stationa- 
rer und drehbarer Lagerring (7) ist, und einen 
Innendurchmesser (R 14a ) hat, der kleiner als 
der Innendurchmesser (R 7 ) an der Offnung der 
in Radialrichtung auBeren der Komponenten 
stationarer und drehbarer Lagerring (7) ist. 

2. Walzlagereinheit, die folgende Komponenten auf- 
weist: einen drehbaren AuBenring (7), der eine in- 
nere Umfangsflache hat, auf der eine AuBenring- 
laufbahn (8) gebildet wird, 

einen stationaren Innenring (2a, 2b), der eine 
auBere Umfangsflache hat, auf der eine Innen- 
ringlaufbahn (6) gebildet wird, 
eine Vielzahl von Walzkorpern (9), die zwi- 
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schen der AuBen- (8) und Innenringlaufbahn 
(6) vorhanden sind, 

einen Dichtungsring (116), der zwischen der 
auBeren Umfangsflache an einem Endedes In- 
nenrings (2b) und der inneren Umfangsflache s 
an einem Ende des AuBenrings (7) vorhanden 
ist, urn den Raum zwischen der inneren und au- 
Geren Umfangsflache abzudichten, und 
ein Unterbrecherrad (117), das Nord- und Sud- 
pole hat, die abwechselnd in einer Umfangs- io 
rtchtung angeordnet sind, und das an einem 
Ende des AuBenrings (7) in einem konzentri- 
schen Verhattnis zum AuGenring (7) bereitge- 
stetlt wird, 

wobei das Unterbrecherrad (117) vom Dich- is 
tungsring (116) unabhangig gemacht ist und si- 
cher durch den AuGenring auBen von dem 
Dichtungsring (116) getragen wird, und 
wobei das Unterbrecherrad (117) eine Innen- 
umfangskante hat, die sich dicht am Innenring 20 
(2b) an dessen einem Ende befindet, urn eine 
Labyrinthdichtung (122) zu bilden. 

3. Walzlagereinheit, die folgende Komponenten auf- 
weist: einen drehbaren AuGenring (7), der eine in- 25 
nere Umfangsflache, auf der eine AuBenringlauf- 
bahn (8) gebildet wird, und einen Offnungsabschnitt 
hat, der an dessen einem Ende vorhanden ist und 
einen Innendurchmesser hat, 


durchmesser des Offnungsabschnitts des Au- 
Benrings (7) bemessen ist. 

Walzlagereinheit, die folgende Komponenten auf- 
weist: einen drehbaren AuBenring (7), der eine au- 
Bere Umfangsflache und eine innere Umfangsfla- 
che hat, die mit einer Laufbahn (8) versehen ist, ei- 
nen stat ion a r en Innenring (2b), der eine auBere 
Umfangsflache hat, die mit einer Laufbahn (6) ver- 
sehen ist, eine Vielzahl von Walzkorpern (9), die 
zwischen der Laufbahn (6) des AuBenrings (7) und 
der Laufbahn (6) des Innenrings (2b) vorhanden 
sind, urn so den AuBen- (7) und den Innenring (2b) 
drehbar zu tragen, und eine Codiereinheit, die ei- 
nen zylindrischen Abschnitt (18a), der auf der au- 
Beren Umfangsflache des AuBenrings (7) ange- 
bracht ist, ein Kernmetall (13a), das einen Innen- 
umfang und einen runden Ringabschnitt (24) mit ei- 
ner flachen Seite hat, der axial auBerhalb des einen 
Endes des AuBenrings (7) angeordnet ist, eine Co- 
diereinrichtung (14a), die an der Seitenfiache des 
runden Ringabschnitts (24) angebracht ist und Ma- 
gnetismuseigenschaften hat, die sich mit gleichma- 
Bigem Abstand in der Umfangsrichtungandern, und 
eine Dichtungslippe (25a, 25b) umfaBt, die am In- 
nenumfang des Kernmetalls (13a) im Gleitkontakt 
mit dem Innenring (2b) angebracht ist. 


30 Revendlcations 


einen stationaren Innenring (2b), der eine au- 
Bere Umfangsflache hat, auf der eine Innen- 
ringlaufbahn (6) gebildet wird, 
eine Vielzahl von Walzkorpern (9), die zwi- 
schen der AuBen- (8) und Innenringlaufbahn 3S 
(6) vorhanden sind, 

einen Dichtungsring, der zwischen der auBeren 
Umfangsflache an einem Ende des Innenrings 
(2b) und der inneren Umfangsflache an einem 
Ende des AuBenrings (7) vorhanden ist, urn 40 
den Raum zwischen der inneren und auBeren 
Umfangsflache abzudichten, und 
ein Unterbrecherrad (14a), das Nord- und Sud- 
pole hat, die abwechselnd in einer Umfangs- 
richtung angeordnet sind, und das an einem *s 
Ende des AuBenrings (7) in einem konzentri- 
schen Verhaltnis zum AuBenring (7) bereitge- 
stellt wird, und 

wobei das Unterbrecherrad (14a) sicher durch 
den AuBenring (7) getragen und in einer Schei- so 
benform ausgef uhrt wird, so daB es eine flache 
Seitenfiache hat, die magnetisiert ist, um die 
Nord- und SOdpole bereitzustellen, derartig, 
daB die flache Seitenfiache einen AuBendurch- 
messer, der groBer als der Innendurchmesser ss 
des Offnungsabschnitts an dem einen Ende 
des AuBenrings (7) bemessen ist, und einen In- 
nendurchmesser hat, der kleiner als der Innen- 


1. Unite de palier & roulement comprenant: 

une bague de palier stationnaire (2a, 2b) com- 
portant une premie-re surface p6riph6rique sur 
laquelle est form6 un premier chemin de roule- 
ment (6), 

une bague de palier rotative (7) comportant une 
deuxidme surface pSriphdrique sur laquelle est 
form6 un deuxteme chemin de roulement (8) 
pour Stablir un espace (27) avec une ouverture 
entre les premiere et deux id me surfaces peri- 
phdriques, 

plusieurs 6 laments de roulement (9) agenc6s 
entre les premier et deuxteme chemins de rou- 
lement (6, 8), 

un dispositif de joint comprenant une bague 
d'6tanch6it6 g6n6ralement annulaire (12a, 
1 2c) comportant un 6l6ment de joint 6lastique 
(1 6) et une partie centrals mdtallique (1 3a, 1 3c) 
pour renforcer l'6!6ment de joint (16), fermant 
ainsi I'ouverture de I' espace (27) entre les pre- 
miere et deuxidme surfaces p6riph6riques, et 
une roue 6mettrice annulaire (14a) agencde 
sur un c6t6 axial du dispositif de joint et com- 
portant des p6les sud et nord agencds altema- 
tivement dans une direction circonf6rentielle, 
le dispositif de joint comportant une partie an- 
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nulaire agencee a I'ext6rieur de I'ouverture de 
I'espace (27) pour supporter ta roue emettrice 
(14a), 

la roue emettrice (14a) ayant un diametre ex- 
terieur (D 14a ) superieur au diametre interieur 5 
(R 7 ) au niveau de I'ouverture de la bague de 
palier radialement externa des bagues de pa- 
lter stationnaire et rotative (7) et un diametre 
interieur (Ri4a) interieur au diametre interieur 
(R 7 ) au niveau de I'ouverture de la bague de 10 
palier radialement externe des bagues de pa- 
lier stationnaire et rotative (7). 

Unit 6 de palier a roulement comprenant une bague 
externe rotative (7) comportant une surface peri- is 
prterique interne sur laquelle est agence un chemin 
de roulement de la bague externe (8), 

une bague interne stationnaire (2a, 2b) com- 
portant une surface peripherique externe sur 20 
laquelle est agence un chemin de roulement de 
la bague interne (6), 

plusieurs Elements de roulement (9) agences 
entre les chemins de roulement de la bague ex- 
terne (8) et de la bague interne (6), 2s 
une bague d'etancheite (116) agencee entre la 
surface peripherique externe au niveau d'une 
extremite de la bague interne (2b) et la surface 
peripherique interne au niveau d'une extremite 
de la bague externe (7) pour sceller I'espace 30 
entre les surfaces peripheriques interne et ex- 
terne, et 

une roue Emettrice (117) comportant des pdles 
nord et sud agences afternativement dans une 
direction circonferentielle et concentriques au 35 
niveau d'une extremite de la bague externe (7) 
a la bague externe (7), 

la roue emettrice (117) etant independante de 
la bague d'etancheite (116) et etant sup port ee 
fermement par la bague externe en-dehors de 40 
la bague d'etancheite (116), et 
la roue emettrice (117) comportant un bord pe- 
ripherique interne agence pres de la bague in- 
terne (26) au niveau d'une extremite corres- 
pondante, pour former un joint a labyrinthe 45 
(122). 

Unite de palier a roulement comprenant une bague 
externe rotative (7) comportant une surface peri- 
pherique interne sur laquelle est agence un chemin so 
de roulement de la bague externe (8) et une partie 
d'ouverture, agencee au niveau d'une extremite 
correspondante et ayant un diametre interieur, 


plusieurs elements de roulement (9) agences 
entre les chemins de roulement de la bague ex- 
terne (8) et de la bague interne (6), 
une bague d'etancheite agenc6e entre la sur- 
face peripherique externe au niveau d'une ex- 
tremite de la bague interne (2b) et la surface 
peripherique interne au niveau d'une extremite 
de la bague externe (7) pour sceller I'espace 
entre les surfaces peripheriques interne et ex- 
terne, et 

une roue emettrice (1 4a) comportant des pdles 
nord et sud agences alternativement dans une 
direction circonferentielle et concentriques au 
niveau d'une extremite de la bague externe (7) 
a la bague externe (7), 

la roue emettrice (14a) etant supportee ferme- 
ment par la bague externe (7) et ayant une for- 
me en disque, de sorte a comporter une face 
late rale plate magnetisee pour etablir des pdles 
nord et sud, la face laterale plate ayant ainsi un 
diametre exterieur superieur au diametre inte- 
rieur de la partie d'ouverture au niveau d'une 
extremite de la bague externe (7) et un diame- 
tre interieur interieur au diametre interieur de la 
partie d'ouverture de la bague externe (7). 

4. Unite de palier a roulement comprenant une bague 
externe rotative (7) comportant une surface peri- 
pherique externe et une surface peripherique inter- 
ne comportant un chemin de roulement (8), une ba- 
gue interne stationnaire (2b) comportant une surfa- 
ce peripherique externe sur laquelle est agence un 
chemin de roulement (6), plusieurs elements de 
roulement (9) agences entre le chemin de roule- 
ment (8) de la bague externa (7) et le chemin de 
roulement (6) de la bague interne (2b), de sorte a 
supporter par rotation les bagues externe (7) et in- 
terne (26), et une unite de codage comprenant une 
partie cylindrique (18a) ajustee sur ta surface peri- 
pherique externe de la bague externe (7), une partie 
centrale nrtetallique (13a) comportant une periphe- 
ric interne et une partie annulaire circulaire (24) 
avec une face laterale, agencee axialement a i'ex- 
terieur d'une extremite de la bague externe (7), un 
codeur (14a) monte sur la face laterale de la partie 
annulaire circulaire (24) et comportant une proprte- 
t6 de magn6tisme changeant avec un pas uniforme 
dans une direction circonferentielle, et une levrede 
joint (25a, 25b) montee sur la peripheric interne de 
la partie centrale nrtetallique (13a), en contact par 
glissement avec ta bague interne (2b). 


une bague interne stationnaire (2b) comportant ss 
une surface peripherique externe sur laquelle 
est agence un chemin de roulement de la ba- 
gue interne (6), 
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FIG.2 
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FIG.4 
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FIG.6 
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